Introduction
The hazards of tobacco use are broadly documented in global and national studies 1, 2, 3 . Tobacco is the main risk factor for chronic noncommunicable diseases (NCDs), which account for 63% of the deaths worldwide 1 , and 72% in Brazil 4, 5 .
Tobacco-related diseases include cancer (lung, oral, breast, others) chronic respiratory diseases, intrauterine growth restriction, predisposition to preterm delivery among others, in particular cardiovascular diseases 6 . In general, health hazards are due to both direct tobacco use and passive exposure to smoking 1, 2, 6, 7 .
The World Health Organization (WHO) states that if no significant measure is taken globally, the tobacco-related deaths estimated for 2030 will reach 8 million, or 10% of the total global deaths 1, 6 .
Currently, the prevalence of tobacco use worldwide is high, with significant variations among the different regions 8 . In Brazil, the prevalence of smoking in 1989 was 34.8% in adults, and subsequent surveys evidenced significant reduction 9, 10 . In 2013, the Brazilian National Health Survey (PNS in portuguese) indicated a prevalence of 14.7% regarding tobacco smoking 11 .
The decrease of this indicator fulfills a commitment made by Brazil and WHO through their plans, launched respectively in 2011 and 2013, which are the Strategic Action Plan for Tackling Chronic Noncommunicable Diseases in Brazil, 2011 to 2022 9, 12 , and the Global Action Plan for the Prevention and Control of NCDs 13 ; the latter having established the target of 30% reduction in tobacco-use prevalence worldwide between 2015 and 2025 12 . WHO has encouraged countries to monitor tobacco use as an essential measure to support control policies and reverse tobacco epidemic.
The monitoring of tobacco products is a commitment made by Brazil since 2005, when the WHO Framework Convention on Tobacco Control (WHO-FCTC) was approved, to progressively deploy a national epidemiological surveillance system for tobacco use and other social, economic and health indicators. Therefore, the continuous monitoring of tobacco indicators is essential to support public policies 3 . A good surveillance system should follow tobacco-use indicators, allowing the development of proper policies, measurement of impact effectiveness and, when necessary, the adjustment of the measures 14 .
Thus, the Ministry of Health has established as a priority the organization of NCDs surveillance and the implementation of surveys, such as the Risk and Prospective Factors Surveillance System for Chronic Non-Communicable Diseases through Telephone Interview (VIGITEL) 15 , annually conducted since 2006 in the 26 Brazilian state capitals and the Federal District; and home-based surveys conducted every 5 years, such as the PNS 11 and the National Student Health every 3 years, among others 9 .
The current study aims to describe the trends of tobacco-related indicators in Brazilian state capital cities and the Federal District between 2006 and 2014, collected by the telephone survey VIGITEL.
Methods
Information about risk factors and protection were analyzed based on VIGITEL survey information collected annually between 2006 and 2014, by means of telephone interviewing of the adult population (≥ 18 years old), living in the capital cities of the 26 Brazilian states and the Federal District.
VIGITEL uses probabilistic samples of adult population (≥ 18 years old) based on telephone landline records made available annually by the main home phone service providers in Brazil. Five thousand telephone landlines of each city were drawn, which are divided in replicated subsamples of 200 lines each, for identification of the eligible lines, i.e., active residential lines. After line eligibility is confirmed, the resident to be interviewed is selected 15 .
Post-stratification weights were attributed for one to obtain reliable estimates of the adult population with a landline in each city, considering the following variables: sex (female and male), age group (18-24, 25-34, 35-44, 45-54, 55-64 and 65 and older), and schooling (no schooling, incomplete basic education, complete basic education, incomplete high school education, complete high school education, incomplete higher education, complete higher education). Further methodological details are shown in other publications 15, 16 .
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Starting in 2012, the post-stratification weight of each subject of the VIGITEL sample was calculated with the rake method 16, 17 , using the SAS (SAS Inst., Cary, USA) application specific routine 17 . This method uses iterative procedures that take into account successive comparisons between the distribution estimates of each sociodemographic variable of the VIGITEL sample and the total city population. These comparisons culminate in finding the weights that, once applied to the VIGITEL sample, make the sociodemographic distribution of the variables equal to the estimated distribution for the total city population.
The VIGITEL questionnaire has some 90 questions on issues related to the demographic and socioeconomic characteristics of the subjects; their diet and physical activity standards; cigarette smoking and alcohol consumption, among others.
In the current study, temporal trend analyses were performed between 2006 and 2014 for tobacco-related indicators: (1) smokers: the person who gave a positive answer to the question "Do you smoke?" was considered a smoker, regardless of the number of cigarettes, frequency and duration of the smoking habit; (2) former smokers: the person who gave a positive answer to the question "Have you ever smoked?", regardless of the number of cigarettes and duration of the smoking habit; (3) Proportion of smokers who smoke 20 or more cigarettes a day: number of people who smoke 20 or more cigarettes a day according to their answer to the question: "How many cigarettes do you smoke a day?"; starting in 2009 questions about passive smoking were included. This is why the trend presented here about these two indicators relates to the period of 2009 to 2014: (4) Proportion of passive smokers at home: number of non-smoking individuals who reported that at least one of the persons he/she lived with smoked at home, in response to the question: "Do any of the people with whom you live smoke at home?"; (5) Proportion of passive smokers at the workplace: number of non-smoking individuals who reported that at least one person smoked in the workplace, in response to the question: "Does any coworker smoke in the same environment you work in?". The denominator of all investigated indicators is the total of individuals interviewed.
The temporal trend analysis of tobacco-use indicators was stratified according to sex, age, schooling and region of the country. The method used to estimate the trend was the simple linear regression model, whose response variable (Y i ) is the proportion of the indicator, and the explanatory variable (X i ) is time (year of the assessment). A negative model-adjusted line angular coefficient (β) shows that the relationship between the indicator and the time is decreasing; otherwise, the relationship is increasing. The positive value of the angular coefficient represents the average annual increase in proportion of the indicator for each time unit; otherwise, it shows that the average annual proportion has dropped.
The proportions for the 2006 to 2014 period were presented, as well as the trend expressed by the angular coefficient of the line and the trend significance level. Model adequacy measures were used, analysis of residuals with 5% significance level. For data processing and statistical analysis, the software Stata version 11.1 (StataCorp LP, College Station, USA). The proportion estimation commands were employed taking into account the weighting factors of each subject interviewed by the VIGITEL survey 15 .
This study was approved by the National Ethics Research Committee with Humans (Conep), opinion n. 355.590. The signing of the free consent form was replaced by verbal consent at the time of the telephone contacts with the interviewees.
Results
In this study, differences were found in tobacco-use prevalence according to sex, age, schooling, and region. Over the period of time investigated, higher prevalences were presented by males, less schooled individuals, age group between 45 and 54 years of age, and residents in the Southern region of Brazil.
In the trend analysis, the prevalence of smokers in Brazil presented a relative reduction of 0.645p.p. also decreased significantly in some age groups, with the highest reduction in the 45-54 age group, having reached 1.082p.p. a year; the lowest reduction was among individuals 65 years and older (-0.213p.p. a year) ( Table 1) .
There was also reduction among all education levels. The rate of smokers with more schooling dropped from 10.9% in 2006 to 6.8% in 2014, and among adults with up to 8 years of schooling the smoking prevalence also decreased, even though the figures are higher, dropping from 19.1% (2006) to 14.1% (2014). Significant reductions were also seen in all regions of the country ( Table 1) .
The total population of former smokers dropped from 22.2% to 21.2%; in males, the proportion of former smokers went from 26.7% to 25.6%. In addition, there was an increase in the proportion of former smokers of the age group 55 to 64 years, and among individuals with 0 to 8 years of schooling, from 27.9% to 30.2%. A decrease in the population of former smokers was also seen in the Northeast Region ( Table 2) .
The prevalence of adults who state smoking 20 cigarettes or more a day decreased from 4.6% (2006) to 3% (2014), a reduction of 0.195p.p. a year. The decrease was observed in both sexes, but it was steeper among males. A decrease was also seen in the age groups 18 to 24 years and 35 to 54 years. Furthermore, significant reduction was observed in all regions of the country and among the population with 0 to 8 years of schooling, and 12 years of schooling or more (Table 3) .
Regarding passive smoking at home, a significant reduction in all sex and schooling categories was seen. This reduction was higher in females, from 13.4% (2009) to 10% (2014), and for individuals with 0 to 8 years of schooling, dropping from 12.7% (2009) to 9% (2014). A significant decrease was also found in all investigated age groups, except in individuals 35 to 44 years. Passive smoking at home was also significantly reduced in regions North, Northeast and Southeast (Table 4) . Note: trend (+) indicates a significantly increasing trend; trend (-) indicates a significantly decreasing trend. P-value is calculated using linear regression.
Inclination represents the average annual variation, in percentage points.
Passive smoke at the workplace dropped from 12.1% (2009) to 8.9% (2014), and remained higher among males throughout the period. In regards to age groups, a reduction was seen in individuals between the ages of 25 and 54 years. A decrease was also seen in all but the Central region. A reduction of passive smoking at the workplace was also seen among individuals with 0 to 11 years of schooling (Table 5) .
Discussion
Brazil has made progress in regards to its commitment to national 9 and global 13 tobacco-use reduction goals. The results presented here indicate significant improvement in tobacco-use indicators in the country, and the advances are seen in practically all sexes, years of schooling, age, and region, reflecting the importance of the VIGITEL survey in the annual monitoring of tobacco indicators 15 .
In Brazil, population studies with adults on tobacco use begun in 1989 with the Brazilian National Health and Nutrition Survey (PNSN in portuguese), which showed a prevalence of 34.8% 10 . In 2003, The World Health Survey evidenced significant reduction of tobacco-use, with the prevalence dropping to 22.4% 10 ; then, in 2008 the National Tobacco Survey (PETab) 18 showed the rate of 17.2% and, in 2013, the National Health Survey found 14.7% 11 .
There are important differences in regards to gender, with men typically smoking more than women. The highest prevalence of tobacco use among women is in Europe (20%) 6 , followed by the Americas, where men smoke about 1.5 times more than women 6 . In the Western Pacific Region, the prevalences among men are quite high, about 46%, and low among women 6 . Similarly in Southeast Asia, men smoke up to 10 times more than women 8 . Also in the countries of the Global Adults Tobacco Survey the frequencies tend to be lower among women. In countries such as Egypt, India and Bangladesh, with strong religious and cultural influences, the prevalences in women are quite low, under 2%, compared to about 30% among men 8 . The power of tobacco among men has historical, cultural and market explanations. Since the beginning of the 20th century the tobacco industry tried to associate the idea of strength, virility and power in its tobacco advertisements 19, 20 . In most countries this was a protective factor for women, who started the habit later. In the Western world, this initiation was fostered by the tobacco industry in disseminating that it favored gender equality, and to strengthen female emancipation and self-affirmation 20, 21, 22 . In Brazil this movement was stronger in the 1960s and 1970s, and broadly stimulated by the movie industry 3, 23 .
A reduction in prevalence of smoking and in the use of heavier tobacco products was seen in both sexes, in all regions. The literature indicates that low income and schooling are associated with higher tobacco-use prevalences in Brazil 3, 23 and in other countries 8 .
Another important trend was reduction of smoking and use of heavier tobacco products among all schooling levels, being steeper in less schooled populations. This is a very positive factor, as tobacco use is higher among low schooling and income populations, which worsens health inequalities and predisposes the most vulnerable population to higher NCDs prevalence 1 . Expenditures with smoking impose an economic burden on the low-income population 18 due to the costs of the addiction and health expenses; therefore it is important to advance further in reducing prevalence in this population. Note: trend (+) indicates a significantly increasing trend; trend (-) indicates a significantly decreasing trend. P-value is calculated using linear regression.
All regions showed a tendency of decrease in practically all indicators, with the highest reductions in the Northern and Northeastern regions. Higher prevalences of smoking and use of heavier tobacco products are seen in the Southern and Southeastern regions. The lower prevalences in the Northern and Northeastern regions are explained by cultural issues, weak presence of the tobacco industry, and lower prevalence among women, considering that historically their initiation in these regions has always been lower 24 . Concurrently, the Southern region presents the higher prevalences due to the agricultural production in the area, the presence of tobacco manufacturers 25 , and cultural characteristics such as the influence of migrant populations in the past, and frequent contact with populations that live in the border area of neighboring countries, where tobacco-use prevalence is high 18, 26 .
VIGITEL showed a reduction of passive smoking at home and at the workplace for both sexes, for most age groups, schooling levels and regions. The Central Region did not present a reduction of these indicators, and the Southern region remained stable in regards to passive smoking at home. Passive smoking subjects non-smokers to the same risks and diseases caused by direct smoking, except for the magnitude; while smoking may increase the risk of death 20 to 30 times, passive smoking increases this risk 30 to 50% 25, 27 .
Data from the PNS rated passive smoking at the workplace in 13.5%, and at home in 10.7%. With the decree that forbids smoking in collective environments, passive smoking at the workplace is expected to reduce even further 11 .
Compared with other countries, Brazil has the lowest prevalences, as ascertained in a comparative study conducted by the WHO and partners in 2012 8 . This study showed that among 16 countries (China, Russia, Thailand, Bangladesh, Egypt, India, Mexico, Philippines, Poland, Turkey, Ukraine, Vietnam, others) where a great part of the world population lived, over 3 billion people, Brazil had the lowest tobacco-use prevalence 8 . Note: trend (+) indicates a significantly increasing trend; trend (-) indicates a significantly decreasing trend. P-value is calculated using linear regression.
As in the current study, a drop in tobacco use has also been observed in other countries, such as the United States, Uruguay, Argentina, European countries and others, even though the figures are still high worldwide, which indicates there is much yet to be done. The highest prevalences are found in Europe, reaching around 30%, and the lowest, in Africa 6 .
A limiting factor of the methodology used by the VIGITEL survey lies in the fact that the study is done with adults living in state capital cities and the Federal District who have a landline at home, which limits the representativeness of the sample. This problem is minimized by the use of weighting factors, which try to match the demographic characteristics of the Vigitel sample to those of the general adult population, according to the Brazilian Institute of Geography and Statistics (IBGE) census data. Starting in 2012, all prevalences found by the VIGITEL survey were revised according to the use of the post-stratification rake methodology and the updated annual population estimates from census projections. Therefore, the trend analyses presented in this study were recalculated, and may differ from previously published data 23 .
The monitoring of tobacco indicators in the countries is an actual need, in dealing with the reduction goals established by the WHO Global Action Plan for the Prevention and Control of NCDs 13 . However, more than 100 countries worldwide do not have monitoring initiatives, making it hard to accurately compare and monitor tobacco-use trends 14 . Brazil has been considered an example for the world in terms of tobacco monitoring, and in 2015 received an award from the Bloomberg Foundation for its initiatives in the organization of tobacco monitoring and surveillance in the country 28 .
Brazil has also been internationally acknowledged for its actions in the fields of regulation, education, prevention and governance 8, 28 . The regulatory measures adopted comply with the cost-effective interventions published by the WHO for the prevention of NCDs 1 , such as: (a) raising taxes and prices on tobacco products; (b) prohibition to smoke in public places; (c) the inclusion of tobacco-use hazard warnings; (d) prohibition of tobacco advertisement, sponsorship and promotion1. Among recent Further advances in this field are necessary, like revisiting the issues on additives, which was regulated by the Collegiate Board Resolution (RDC) 14/2012 of the Brazilian Health Regulatory Agency (Anvisa). This regulation banned the use of cigarette additives, which give cigarettes a sugary flavor or pleasant scents, making them a more palatable product, targeting younger people to initiate the habit of smoking 30 . This measure, however, was questioned by the tobacco industry in 2013, and the Brazilian Supreme Court gave a temporary injunction suspending the effect of the regulation. Another global discussion, led by Australia, is for the adoption of generic cigarette packs, with no logos or promotional texts. It is important that Brazil adopt this type of packs to protect adolescents and younger people. These and other measures are necessary in the continuing process of fighting tobacco use.
Conclusion
This study shows an improvement of all tobacco-related indicators in Brazil over the investigated period. There was a reduction in the prevalence of smokers according to sex, age, schooling and in all regions of the country. There was also a decrease in the proportion of heavy smokers, who smoked 20 cigarettes or more daily, according to sex, age, schooling and regions. A decrease in passive smoking at home according to sex, age, schooling, and in the Northern, Northeastern and Southeastern regions. A decrease in passive smoking at the workplace according to sex, age, schooling and in all but the Central Region. An increase of former smokers was seen for the age groups 55 to 64 years, 65 years and older, and for less educated individuals.
A decrease in prevalences analyzed in this paper ascertain the ongoing decline of smoking in Brazil, and indicate that the reduction goals established by the national and global Plans for Tackling NCDs are likely to be met, or even surpassed. 
